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Idaho Division of Highways Maintenance Outline

Mileage

The following table lists Idaho's road mileage as of January; 1975:

Table 1
Administrative Agency Centerline Miles
County 14,000
Independent Highway District 11,230
National Forest 17,475
U. S. Bureau of Land Management 5,000
Indian Reservation 600
Other Rural 300
City Streets 2,930
Idaho Division of Highways 4,950

The mileage maintained by the Division of Highways is classified
into the following systems:

Table 2
Classification Centerline Miles
Interstate 615
Federal Aid Primary 2,513
Federal Aid Secondary 1,808
Other 13

Only about 100 miles of IDH-maintained roads are unpaved.

Personnel

About 1,600 people are employed by the Division. Roughly 400 of
these are assigned to the headquarters in Boise and about 200 work in
each of the six districts within the Division. About 700 IDH employees
are assigned to maintenance. These permanent maintenance forces are
supplemented by temporary help as needed, either by temporary transfer
of non-maintenance employees, by short-term hiring, or both.



Budget

Maintenance expenditures for 1974 were:

Table 3

Purpose Code Description Total % of Total
1000 Unusual or Disaster Maintenance $ 48,518.71 0.39
1005 Roadway Patrol Inspection 394,781.60 3.21
1010 Travelway Repair - Routine 871,958.62 7.09
1020 Travelway Repair - Extraordinary 1,907,666.41 15.51
1021 Tear Up & Relay 58,003.50 0.47
- 1022 Half Sole 102,459.75 0.83
1023 Seal Coat 1,602,520.10 13.03
1030 Shoulders § Side Approaches 253,286.54 2.06
1032 Mowing - Road & Rest Areas 133,552.70 1.09
1033 Trash Collection 277,459.45 2.26
1034 Weed Control - State Forces 64,104.54 0.52
1035 Weed Control - Contract 39,604.18 0.32
1040 Roadside Drainage - Routine 360,372.01 2.93
1045 Roadside Drainage - Extraordinary 344,328.45 2.80
1046 "Landscape Maintenance 13,157.74 0.11
1050 Traffic Services 313,894.42 2.55
1051 Paint Striping 576,698.25 4.69
1052 Sign Shop Operating Costs 463,270.18 3.77
1054 Traffic Signals § Lighting 116,062.44 0.94
1055 Roadside Rest Areas 156,866.01 1.28
1060 Snow & Ice Removal 1,238,047.00 10.07
1065 - Sanding Ice 999,524.99 8.13
1080 Collision Damage Repair 96,742.81 0.79
1081 Vandalism Damage Repair 30,556.66 0.25
1090 Unclassified Maintenance Expense 593,575.46 4.83
Sub-Totals - Roadways $11,057,012.52 89.90
1094 Building & Yard Operating Cost 292,390. 30 2.38
1095 Building & Yard Maintenance § Repair 294,892.64 2.40
4281 Headquarters - Operating Expense 189,916.32 1.54
0470 Ports-of-Entry Maintenance 40,809.40 0.33
Sub-Total - Buildings & Yards 818,008.66 6.65
151 Bridge Maintenance § Inspection 424,151.34 3.45
TOTAL - ALL MAINTENANCE $12,299,172.52 100.00

Mainteénance Accounting System

The Division's new maintenance management system became operational
July 1, 1976. Obviously, very limited cost data is available under the
new system. The accounting procedures used in the past did not require
costs to be itemized as completely as desired for a study of this kind.
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For example, several shoulder maintenance operations were charged to
purpose codes 1030 and/or 1040. This makes it difficult to separate
the costs of the various shoulder maintenance activities. Another
factor contributing to uncertainty in shoulder maintenance costs is
Idaho's policy of constructing full-width pavement. Some pavement
maintenance charges for shoulder and travel lane are not separated,
making it difficult to obtain accurate costs for paved shoulder
maintenance.



Selection of Maintenance Activities for Study

IDH Shoulder Design Policy

Division policy is to pave full width. This policy has been in ef-
fect for a number of years, and most of the State-maintained roads are
paved full width. On new construction shoulders are paved to the same
depth as the travel lanes. On some older sections, however, shoulder
pavement has been built up by using BST and successive chip seal coats,
resulting in thinner pavement on shoulders than travel lanes.

Itemizing Shoulder Maintenance Costs

Maintenance activity is needed both on the paved shoulder and on the
unpaved foreslope adjacent to the pavement. Maintenance of paved shoul-
ders is no different than other pavement maintenance. Some paved shoul-
der maintenance costs are included in the charges listed under items 1010,
1020, 1021, 1022, 1023, and possibly 1030. The exact amounts chargeable
to the paved shoulder area would be impossible to determine. For estimat-—
ing purposes in this report, a range of 15% to 20% of the charges for items
1010, 1020, 1021, 1022, and 1023 has been assigned to paved shoulder main-
tenance. Items 1030 and 1040 have been assumed to apply only to unpaved
portions of the roadway cross-section.

In view of the incomplete cost breakdown provided by the accounting
summary, only an estimate of the relative importance of the various shoul-
der maintenance activities was possible. To develop the estimate, main-
tenance foreman in two of the six IDH districts were asked to estimate the
relative shoulder maintenance cost applicable to various activities.

The combined results are presented in the following table:

Table 4
Percent of Overall

Activity Shoulder Maintenance
Sod Cutting 3-5

Hand Patching 15-25

Crack Filling 1-5

Ditching ‘ 20-30

Seal Coat (1) 2-15

Shoulder Pulling 30-40

Notes: (1) Includes only seal applied to shoulder alone. Does not
include shoulder portion of full width seal.
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Selection Procedure

Shoulder maintenance was preselected from among the various mainte-
nance operations before IDH became involved in this project. Discussion
of the reasons for its selection is beyond the scope of this report. As
a point of possible interest, however, one technique for selecting candi-
dates for value engineering study has been applied to the 1974 IDH mainte-
nance costs. This procedure consists of seeking high cost items, on the
basis that the greatest money savings can be realized by improving the
high cost activities. Using data from the 1974 maintenance expenditures
list, the following table has been prepared to show the estimated relative
cost of shoulder maintenance.

Table 5
Sum of Paved and

Unpaved Shoulder Unpaved Shoulder

Maintenance (1) Maintenance (2)
Percent of Total
Maint. Expense (3) 5 10 to 12
Percent of Roadway
Maint. Expense (4) 11 23 to 27

Notes: (1) Unpaved shoulder maintenance taken as purpose codes 1030

' and 1040.

(2) Lower bound taken as purpose codes 1030 and 1040 plus
15% of purpose codes 1010, 1020, 1021, 1022, and 1023.
Upper bound taken as purpose codes 1030 and 1040 plus
20% of purpose codes 1010, 1020, 1021, 1022, and 1023.

(3) Total maintenance expense is total for all types of
highway maintenance.

(4) Roadway maintenance expense taken as items 1000, 1005,
1010, 1020, 1021, 1022, 1023, 1030, and 1040.

It is seen that shoulder maintenance is not a particularly large
fraction of the IDH maintenance program. When only roadway maintenance
is considered, however, shoulder maintenance becomes a larger percentage.

A second observation from the preceding table is that maintenance
of paved shoulders is a relatively high percentage of the overall IDH
shoulder maintenance effort. This high cost would seemingly make paved
shoulder maintenance a candidate for value analysis. Maintenance of
paved shoulders is, however, the same as pavement maintenance and a
separate FHWA-sponsored study of pavement patching is in progress. There-
fore paved shoulder maintenance has been omitted from further consideration
here to avoid duplication.



The next step in the selection procedure involves Table 4. When
the activities involving paved shoulders are removed, shoulder pulling
and ditch cleaning are seen to account for the bulk of the remaining
shoulder maintenance work. The portion of ditch cleaning chargeable to
shoulder maintenance is very similar to a shoulder pulling operation,
and many points of analysis would apply to both activities. Therefore
ditching will not be considered separately.

In summary, the activities chosen for study are shoulder pulling
with no material added and shoulder pulling with material added.
Because of Idaho's paved shoulder policy these activities are usually
performed on the foreslope rather than the actual shoulder.

An additional shoulder maintenance item discussed at the coordina-
tion meeting for this project is maintenance of the longitudinal joint
between PCC travel land and AC shoulder. Slight joint separation or
differential settlement has sometimes occurred with this pavement-
shoulder combination in Idaho, but no significant maintenance problem
has developed. This type of construction is not common in the State.

A recent construction project featured PCC pavement both for travel lane
and shoulder in an effort to eliminate any potential difficulty with the
travel lane-shoulder joint.
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Data on Three Maintenance Areas

The three maintenance areas chosen as examples of IDH maintenance
facilities and highway sections are headquartered at Blackfoot and
Dubois in the southeastern part of the state and Coeur d'Alene in the
north.

Personnel

Number of Employees
Classification Salary Range Blackfoot Dubois Coeur d'Alene
(North & West)

Foreman $981-1335/mo 1 1 1
Leadworker $813-1103/mo 1 0 1
Operator $745-1004/mo 6 8 7
Terrain

The Blackfoot area is relatively flat with a few rolling hills.
Elevation is about 4500 feet. Part of the area is covered by Snake River
alluvium and part by wind-deposited material, underlain by basalt in both
cases. The climate is semi-arid, with cold winters.

Terrain near Dubois ranges from flat to mountainous. Highway eleva-
tion varies from 4800 to 6900 feet. The highways cross alluvium and
occasional lava outcrops. The climate is semi-arid with very cold winters.

The area North and West of Coeur d'Alene is a glacial plain bordered
by low mountains. Elevation of the plain is about 2200 feet. Most roads
are built on glacial deposits. Highway 95 Southwest of Coeur d'Alene
passes through weathered basalt hills. Toward the South end of the main-
tenance section some wind-blown deposits occur. Climate is moderately
wet with cold winters.

Highway Mileage
Lane-Miles

‘Highway Classification Blackfoot Dubois Coeur d'Alene

(North § West)

Interstate 128 126 48
Primary 126 76 39
Secondary | 50 154 138



Shoulder Maintenance Equipment and Rental Rates*

Rental Rate,

Dollars per Hour Number per Maintenance Area

Item except as noted Blackfoot Dubois

1/2 T. Pickup © .08/mi. 1 1
Med. Dump Truck 3.50 7 7
2 axle ~

Heavy Dump Truck 6.50 3 2
3 axle

Wheel Tractor incl. 7.50 1 2
broom, backhoe, mower

F. E. Loader 6.80 0 0
1/2 yd incl mower

F. E. Loader 8.00 1 1
11/2 yd

Med. Grader 8.00 1 1
‘Asphalt Kettle 5.00 0 2
Truck Mounted

Asphalt Distrib. 9.00 0 1
Tilt Bed Trailer 7.00 0 1

Coeur d'Alene
(North & West)

1

7

* Rates from Maintenance Management System Unit Cost List dated 5-5-76
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Other equipment is available from each district headquarters.
Typical items include pneumatic or steel wheel rollers at $7.00/hr.,
self propelled chip spreader at $12.00/hr., truck or trailer mounted
water tanks at $6.00/hr., truck mounted asphalt distributors at $9.00/
hr., (1250 gal.) or $9.10/hr. (2500 gal.), and compressors at $4.00/hr.

Maintenance Area Maps

The three example maintenance areas are all drawn to the same scale
on the following maps. Roads shown as dashed lines are in other mainte-
nance areas.
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Description of Physical Facilities

The Blackfoot maintenance station is located on 10.5 acres just
West of the city. Six vehicle bays and 1140 square feet of office space
are contained in the headquarters building, which was built in 1974.

At Dubois the headquarters building is located in a 10 acre yard

~and was built in 1964. The building contains three vehicle bays and

1140 square feet of office space.

The Coeur d'Alene North § West foreman shares office and storage
space with district headquarters in Coeur d'Alene. Some additional stor-
age for asphalt and salvaged items is provided at the pit just North of
Coeur d'Alene. A wood frame 3 bay maintenance shed built in 1935 is
located at Spirit Lake on 8 acres.

Pavement Cross-Sections

Representative pavement cross-sections are illustrated on the follow-
ing pages, together with construction dates.

13
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COEUR D'ALENE

Conc. Pav.
Bst. @ 266.7 S.Y./3TA (8")

0.30' Pl Mx Pav.
Est. @ 24 T/STA

0.30' P1 Mx Pav.

Est. @ 11 T/STA ' \\\

0.37° Comp. 2" Aggr. Base Crse
Est. @ 39 T/Sta

0.333' Cement Treat=d Base Crse (4"}
Est. @ 65 T/STA

0.33! Comp.-%" Aggr. Base Crse

Est. @ 37T/STA

I-190
COEUR D’ALENE - POST FALLS

TYPICAL SECTION 2 @ 38' divided (var.)
| (4-12-12-10)

PROJECT NO. I-1G-90-1(70)5 Paving
I-1G-90-1(48)5 PE, GR., STR.

MILE POST LIMITS 5.48 - 11.0

- DATE COMPLETED Aug. 1972



Man-Hours per Unit Accomplished

The three example maintenance areas have been described only to
illustrate the general IDH maintenance operation at the local level.
For several reasons, these areas were not used to derive man-hours per
accomplishment unit. First, no long-term data is available because
accomplishment units were not reported before adopting the new mainte-
nance management system. Second, the new system has been in operation
for such a short time that almost no data is available from the account-
ing section. Finally, shoulder maintenance is not a regularly scheduled,
frequent operation in most IDH maintenance areas. For this reason the
short study time available within the contract period was not believed
sufficient to obtain representative data directly from the maintenance
areas.

As an alternative to collecting field data, the IDH maintenance
procedures book has been used as an information source. This book lists
a standard accomplishment rate for each maintenance activity. To devel-
op these rates, maintenance foremen and supervisors statewide estimated
man-hours per accomplishment unit based on their experience. Only one
IDH maintenance activity is directly applicable to this study. This
activity, known as reshaping foreslope (shoulder) and backslope, is
defined on the next page. Note that the activity description covers the
case where material is added as well as the case where no material is
added. In addition, the same accomplishment rate has been estimated for
both cases. As records are accumulated and analyzed under the new main-
tenance management system, the accomplishment rate will be revised if
the estimate is found to be significantly different from actual accom-
plishment.
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RESHAPING FORESLOPE (SHOULDER) & BACKSLOPE

iTO-DH

Work Quantity - Unlimited CODE
MOP 5-252

DESCRIPTION AND PURPOSE:

CLEANING AND RESHAPING OF ROADSIDE WITH MOTOR GRADER |NCLUDING RE=
MOVING, RESTORING GRADE LINE, AND RESHAPING FRONT AND BACK SLOPES,
IF NECESSARY., REPLACING MATERIAL IF REQUIRED,

SCHEDULING:

SCHEDULE WORK IN THE SPRING AND FALL ON SLOPES WHERE EXCESSI|VE
EROSION HAS TAKEN PLACE,

CREW/EQUIPHENT HORK ACCOMPLISHMENT
RECOMMENDED CREW SIZE: NORK UNIT: RoaD MiLE
OPERATOR = 1
£quiPHERN AS REQUIRED DAILY PRODUCTICN: 3 ROAD MiLES
NO. DESCRIPTION AVERAGE PRODUCTIVITY:
1 Pickup 2.7 MAN HR./MiLE
1 MoTor PATROL
MATERIAL
ANY AVAILABLE MATERIAL THAT IS
SUITABLE,

RECOMMENDED PROCEDURE: )

1o PLACE S1GNS AND OTHER SAFETY CONTROL DEVICES,

2. DRESS FORESLOPE AND BACKSLOPE BY PULLING MATERIAL UP FROM THE
FORESLOPE AND BACKSLOPE, )

ACTIVITY REPORTING

Vo THIS ACTIVITY SHALL BE REPORTED AS A FROM=TO LOCATION DESI|GNATED
BY MILEPOST. '

2. ALL LABOR, EQUIPMENT AND MATERIALS MUST BE REPORTED.

3. THE REPORTED WORK UNITS SHALL BE ROAD MILES. IF A ONE=MI LE
SECTION OF ROAD WAS BLADED ON BOTH SIDES, THE WORK ACCOMPL|SHMENT
WOULD BE ONE ROAD MILE. |F ONLY ONE SIDE WAS GRADED AND SHAPED,
THE ACCOMPLISHMENT wouLD BE 0.5 MiLE,

Note: Modified 9-8-76 to provide for crew
' size up to 4 men and for 2 dump
trucks when material is replaced.

72



&

l."

o



£ ~ VALUE ENGINEERING
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when it is Iimpractical to bind them into the workbook.

~N

REFERENCES

‘ {title, author, date & location)

WOTES

( 1974 MBTA"}- Repm’%

seurce e( <ome Idalxo mainﬁnance ‘5‘}&1’“{5%&8 :

17D Diviof Hwys.

1 Maint, "DQera‘z?m

_refecence for standard maiat. gfo;e&we_s

Proce&uras Béok‘}mb DW‘ ‘

' o@,Hw&;

MaiNenance Manusl, TTD

definidions, mai aYenaice groceo(u res

Div,o€ Hcggs,

Value Enar. for Nw&(s.‘.

vV E proceo!ur'es

FNWA VE Yext -

TTD Div.of ngs. Mau/d’.

Manaqement System Unit

equi Pmerf{’ V‘en“-a f ra%s

Cost List daded 5-5-7¢

Y

- Value Engineering and

VE groceolu res

Analysis , VE Yext Jb«j

CVS Tae, Por‘z'law\o{ Dweﬁm
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Res}\ape 'Foreslepe:
No Mat'l. Added

4

INVESTIGATION PHASE

SKETCH OF PRESENT DESIGN

e

| warning
Signs

, ﬂagma "

. %ra«-}c
cones

1 € needed|

i

i
4

s v\ezAéA :

TrafSic

T [Control

$lashy "g

. eqm ?wtem*

| %139 man

1S nee

; warn‘mg

sigms

%

@)

v'Se“? Ue

Pull (2)
Fareslope _
1y
o0 4/
o' \e
oV
Pavemev\“‘ diteh
tage line
Remove-@
+ W indrow
\». Ira \ |
blgy " |
ool
r30ec
Dakzel
an\.?lt.'}f@ i
Fresh Mat'l.
(often | %
( cfmeb?ﬂea ’
gekide A wIH«@ as
tires ovr D tndicated
vollev above)
Clean /é;
Pavzmer\'&'
3 (S needed ) | s
A o
ES power ;
broom -
(Yowed) 1 %
pauemen‘{' ditch é
edge line :

Remove
Trafic

r

La
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"8TUDY

No Mat'l. Added

Reshape Fereslope:

INVESTIGATION PHASE

A

ESTIMATE OF PRESENT DESIGN COST )

4 ‘ QUANTITY LABOR MATERIAL TOTAL
: | I TEM e T T RER T roraL | fife] ToTaL cosT
pec day (8hr  Zroadwmit) | — | —
pickup (sssume 30mi. mddvip) 30 | mi. 0.08| Z2.4O 240
med.. moror Eu‘a'olér' 8 he. 8.00| 64.00 6H. o0
1 epovator 1 flagman@a)| 16 | he. | 280] 124.80 1 24.80
fotal per day 141 20
ser shoulder mile 31.87
(s7ﬂ5/e sréwle ) ‘
Na+e5; Accwwel\‘sl’\ me n‘f" raf!-e s ba:seo( oNn_ an es‘F.ma)“e agreect UE%
bq Ma‘u’\'l"e.’laMl@ flore men s%cﬂLeuui o\e . No lacecou m*)r\a e aorc\s are
pre:,ey\VHq avg /abf e ‘JD CAQCJA Vl’/\e Jleeuvalcy oé w}’l\e es‘hma&e .
Asswie cleanfue  |le$t Mo wleather ¥ | $ra< e -
Waae cate of|#72.80f hr. lis 19|76 datewlde adg. for  malint. Freld

?ersonn,e[} ingl- leaue% }tgﬁdags Z Fﬁnges.
per day (B hr. 6 voad m;.)
ickup (@ssume 30 mi. endarp)| 20 mi. -0% 240 2 .40
| med. mofor grader 16 he 8.o0 | 128.00 128.00
&opera%—rsl 1 ﬂaqmav\ (avcs-)‘ 24 he. 7.80 187,20 187. 20
Jotal per day 317.60
A _per shoulder mile 4 J 1 2641
(7 qva&ers in +ano(em) | '
Note : Accomplishmlent |rate| is |estimated| assubing tand em
opevalion dpubles| Vhe | basic rate.
A‘Sﬁuﬁryyte' cle ariup ié?H *ggo wea?}"/’ac‘r‘ 4’”& {'{:’zh i
wi-7 i



Resha pe Foreslope:

[ stuoy 10 ' INVESTIGATION PHASE
No Mat' (. Added : PERFORMANCE CRITERIA

AN

C‘-’ e . REQUIRED CRITERIA

Smw'?% *}Tc“m.a;i;cm beﬂueem Pavemerd' eo{qe amz( urzpaueo!

%reslope - No dropoﬁc cmo! jaxe) mc\qe 6173' P€V€M€A+ eolae

Resvlwg gereslope surface d/ngq qmd?.

At

\.
4 . | DESIRED CRITERIA

Same as ream“sraA crl{—ema exceP% Ma+ reduceo@ unj+

)
cos%’ 'S des‘u I"‘EOL

wi-g i



(wn IS HOW ACCOMPLISHED? 'v":uucnon —
' @ signs | cones, Slagmen empl laced _convrol ra i
@ material bl aaled up foreslope , £l {mq edae wut‘!‘ pull foreslope
<p smoothing {weslope g Cieeosz’}mq excess mgwgmerx‘f‘ D B
| extess mat'| blao\qé_ofrﬁ ?dUQW\QI\jIr ondo. _foreslope feAts%rnbalﬁLe _extess
| sd_seread auo\g\\vxq creation of & windvew -
CS Sresh mat 'l on &:gjwe next Yo Pauemen’if s compacl |fresh matl
| wMPaC\LeJ umﬂ\ qraa(er u)/\ee J’HAQL H res, rolle Cy
v a combination of Jhese
(®) matl. residue on pavement is removed if 3 is clean pavemen'}
W& BOI ‘J—a presen‘}" a S:qucam* cius% or rmwt
hazarcl to dracfic v
Yraffic control cemoved restore brafhic
; (L )
e FUNCTION N\
'WHAT MUST BE ACCOMPLISHED? —VErE ToUn
traffie $646TLL control Hrafic
nat'| o Greslope moveol ap Yo Sl edae cat and pull shoulder
smoeth  foreslope surface '
compact fresh mat'[. m edae ru% compact | fresh mat'l.
cestore free YrafGc flow resvYore Yraic

Wwli-q ‘
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INVESTIGATION PHASE
FAST DIAGRAM OF EXISTING DESIGN. J
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©

Resha pe Foreslope
No Mat'l. Added

(sTuoy 10

\

. E_wd.—x&
wvimom;m/owxunmwr mlnﬁcﬁumn
MNQWL.mN‘«vis %w&.wwﬁ
e ,3:0:5; . .
um%u snw g RN
+<d§w>v/& mmﬁo .Ttm\,md N&Qqnw&bw
uosy .‘_+ﬂ,§ wo ~838m<:,3 ,
S ps2re anowaa| | pEw ss2axa yodws
b mmﬁm Wt ‘N.jp
}1s0d2p % @m}oo v 102
wwogﬂm(:uw nf:, .. < wmduo
RS M) Jied3aa
.:ami 3now @uma:xou
coppey= SR S I g
- ) . W >
auEvayvE Swol3avmy | ARPLOIIS ﬂmg, =¥ >158q wﬁmhnmm
Y S1wany
woPwNy | Inue E:.N.m;wnwo Lo
’ &.ﬁ&im { ﬂ I RVAR 2% N v . W aew
1 uawoe)y OB (RELE] Lm&mg
‘s auossubls pejeizosse o
: E.vwmw .u&wmcw

Wi-10-




ANALYS|S PHASE -
VALUE [NDEX
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Re=hape Foreslope: YSIS PHASE '
k No. Mat'l. ,AOHEA' NOTES
U
C/} fAIIUER THE FOLLOWIMEG: 1. Are all the speclfied criteria necessary? \\
2. Are all requirements reslistic? 8. BDoes It need all ite foatures?
8. What ls accomplished unnecessarily? 5. Can eny function be
ellminated?
. Yes |
2., yes .
3. Some clemenys could probably be combined.
H. (Uma!mw.‘rtj m'pavemen‘}’ eolge s unrecessary,
In some situalions {lagmen are unnecessary.
I some sf'J‘ua%}ons cleanup s unnec essary
5. (U.\n(,{rocuinq can be e/\m?naVLEOL -
In =ome = Yustions ?lagmem and cleanup can be efim]mc+eo(.
ot
» y
T

W = 14
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STYUDY 10 :
, Rechape Foreslope: | SPECULATION PHASE W
No Mat'l. Added IDEA LIST )

\

/LiST ALL IDEAS FOR THE FUNCTION

Traffic Control
Tra{lic eondrol cawnot be eliminated .

" In some -s\’%u\a%‘&ns ?lagmzr\ are umneceﬁsarg.

MOU:M9 ‘Ha{-‘;.c control s sw‘f l) some anfa%'O“ns

r;mglacemen‘!'cf retrieval of s‘*a%.mawg signs could be tmproved by
use eg sign “va,_erg simi lar Yo fowas DOT %jpe

Pul| Fereslope
Minimize need by filling edae rul with paving mix or Iaq paving

skou. o[ers T/ns wlt; be dxsgu55eaf R=- z:wv‘d‘{e 5Cc‘é«cr\ et \f/le WGPOV&
Eliminate by ad&mq mat'l. ristead of pulling.

Acr«v&q could be dome with movor qva&zr UMABTMQ blade on dump WC‘:, |
dvag box mdeé.&a%ﬁcbrglbwatmTﬁ buUdezer-ﬁvn+end oader.
Elmmave erpsion bq paving %re.s[ooe g di ‘{‘cl/\ o bu cwb g QWQ&F

Rentove W .né\rsuj

Combine with compac%.cm(amdcr wheel  wheel of truck using
underbedy blade).

El «mwld\!‘e wmc‘row bus UsSing Wing pla\le o O,\’cioi?t‘ badQ or Towa

’A@5!3ﬂ draq bex "*:h' P‘li‘mq opef«a‘z\oﬂ

Cmb\r\e Ud«‘}/,/\ @u lmq ij uénﬂq “\LLUO qraolers i ‘1La//{olem or bb)

aux‘(\arq Ci‘f‘ﬁq blade o671 5\V10\!Q W‘O”(ﬁ'r ancJ»er
Use underbodq blade o0 dump Hrue k. , use a snowplow o dump

'(”7‘(/((‘}\, use S'}ee,! ‘}1‘@1@ d‘.‘ﬁm oroCr ) dum‘px}ﬂx(l’\n

Wi-13 i



f

LIST ‘ALL tnus FOR THE FumcTiON \

Compact Fresh Material

L Combine with windrow removal (grader wheel , wheel of 4«’0\¢/< on
-7 which snowplow or underbody blade is mounted ) .
Combine with moving Yraffic conyro| i€ vehicles are heauvy enoqu
Omit Hus activivy. Wi somme sacvifice 'n stab, [\H of dhe repair

Use stee| roller )pneuma%c roller or oVher compaetion equipmedt.
Use puddling on sudable material.

-~ Clean Psvement
Combme u)«*H« rem@ua( of u)mérou)
E‘\m\ha& need IOOS elumma‘z‘cmq letc&V‘Owu’IC\o

DW\:% eanup u-@ V‘ES:AMQ 8MO(,LV1+ s YLoo $Wla ‘\LO crea‘fe )’\d‘t,dfol

Ac%\uné-\j coOu o\ be dtme Uo«‘H/\'- avy ba5+ wa*{zr bds+ }’\éWicf O'Y“

power broom yacuum clesner frafic_action } wea#\er

CWi-le
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un?&ved shoulders discussed else where

YGIOAT EVALUATION PHASE h
Res/\ape Foreslope :
\ ) 1
_ No Mat'|. Added FEASIBILITY EVALUATION )
BN PEY ) ~
Rank each idea from 0-% 4 QO. .“. 3§¢J
A®"0® in eny colunmn & :‘ A e ;f. :.';,:
eliminates that idea. A -2 .‘:’ N N
| work down. .. S8 5:0'-: \"'\o°¢. &/ :\'“"e
' | | S IS s T LT
AR
. LA © 7 g ) L] ’
COMSIDER ALL IDEAS :fﬁ.o Eno fal¢m o/ e TOTAL
Tra £8ie Control
Towa sign $vailers Hy 4 3 3 I~
| haul signs in p\‘ckup or du,mp\lmck Y 4 Y 3] A m
Pull Fi:rr‘es[epe
sdd mat| mstesad of pulling 4 Y o®l o™ &
| mefor grader 4 |4 |4 |y 16
ui/\dav*badg w}wck blade o L] e 3 7
Yractor w/dvag box (Towa) H 4 3 3 Y
Ceont end loader 3 4 O O 7
B Pauec& shoulders H 4 4 H 16
wing plate on arader blade - | 4 3 3 3 =
| curbﬁ S{)uﬂ-‘egcﬁr %aued H Y o o 8
Remove Windrew ,
2nd gwaaber m Yandem A H ) | |2
aux.l(iavg blade on gracler 3 3 3 2 H
under booltj blade on dump truck 4 4 3 3 14
f;’mowplou) on dump %uck H 4 3 4 15
stee| dv‘aq brosym o ‘:‘"Y‘MCL H H 3 > 14
: - — e A
3 ¥ E
(1) ex‘i}s i ‘i{andar p\"ac‘t\,’ce
2) acceptable 1§ sufficiont mat| can be !
)\;\jllzc\ fﬁ;ao\ e& haul ‘ ccifc' iocf i a;\r l- aved Vs.



M o N/ & g™
Rank each idea from 0-3 4 é'” & e"g’
epnw i d \Z > P
A<0 in eany column v s a o s e"‘?
%
sliminates that ides. .'9’ &0 :o))\;‘:‘ °o o 5:‘?
C & 0/ eas RN/ s
“Herk down. ) A Z" voS ;:eoog' s _\e‘*o‘; s
v > & :?Q" & Qci&‘v“f L/ AE
. e &7 4 & 7 g o & ! ¢ " ‘g,
COMSIDER ALL IDEAS o /) Soyo [ /S 4To TOTAL
Compaction .
comibine w/Praff control vehicles| Y Y l l 10
’ S,
omit 4 Y 3 4 15
compatting roller Y H 3 > 14
use puddling where applicable | Yy 4 o o 3
combine w/wmdrom vemoval H Y 4 4 16
Clean Pavement
broomn 4 H 4 4 16
air blast o Y 2 pa 12
waver a H N l 1e
vatuum cleaner . H o1 | 10
weather & braffic N 4 |4 4 | L e
com bine w/win&roq) _f__emou__lr S 113 | 3 13 |1 L
~
“ D et o e i o e -l o o on o ———— e © i o o o -
USSR — - - —— -
] ] T 1 P g
S i 3§ 3 3 =
N S — S | S S SN S S ] ]
=
s B
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Res
\_

hape ‘Fo*redope;

No Mat']. Added

EVALUATION PHASE

N

SUITABILITY EVALUATION

J

Chock the best i(deas.

r Select the most feasible ideas or combination of ideas for further conlidontion.\’

IDEA

"ADVANTAGES

DISADVANTAGES

Trg$fic Condvol

<iqn ¥railevs

longer sign life - casier loading

addtional rouu/t,q SAoel —2men may

¢un[oa&m3 -~ beﬂer orﬂay\}za%imx

be needed o load ¢ unlvad

haul Signs i pq‘clw p or du mpw’—ruak

o ad&&a{ equ}pme‘ﬁ

515)’\ daMase o ymProPe,r mﬂ,‘y}g

Pul{ Fereslope

paved shoulders

edge rutting reduced - wider

incredse of £i r<t cost

7
paved area for e mergeney

maneuyers-improved lateral

support of rave | lane Péveme 1]

add mat!l M’d?eaal ot ‘Quuif‘ﬁ

decreased need for cquip't

fo opecate on stee p_Soreslope

s;qm@can’f’/q inere aseo( cos‘f‘
~ J

mo"‘m‘ qrao(e .

Samiliaridy

exXCEss ms‘” wMo\row«Ed o

paveme nt

‘3‘?“"&;# well 5ui{”€c{ Yo fazk

3 s s i
"ol sutable Y67 otr ~road USe —

undeyr boo\g Wuck blaAe

lowe ¢ rental than G\%Cﬁer

peor blade condral

' "}Y‘Bt%b‘r (}J/drac} EOX

lower (‘erﬂl“‘a‘ %"\am qraoler~

bmited latecal veaeh - Lmited

elimin a+es paveme,d' wi ndrow

capac ity -~ no compaction
4

| front end loader

?at,n@mem“‘ on hand
T A

Yoo slow - poor s}ope gm&sb\

ehiminates windrow Hhus

‘ Aeh/\ea%mfs Mus"f’ be remoued ¢

hw&,{,ﬁ?iﬂ g_\fafier blade

ebminading e arader pass
9 3

\'Epl&lé:@cx o7 rezocavieo{

. b
b wRe IVE
EretiSne & difee <

ehm‘n‘/\.‘a‘l‘es evroSion

very L\‘;SJ/\ Girsh cost

, Remove LU?,noArouJ
( ‘K .”ex‘_f’ psae

wi-i9



'(\Zn& ﬂ»ra&er n \LaV\O\QW\
: ) -

combine wwindrow removal

Check the best [deas.

Select the most feasible ideas or coubinatibn of ideas for further consideration\‘

IDEA

.ADVANTAGES

DISADVANTAGES

doubles Produ ction wa‘f'e

expens ive equi ?merd‘

auxiliary blade on grader

dou bles chiutz\‘iaﬂ raYe

wn PY“OV@Q(

uvderbsdg dUMP\LY‘U-CLL blao\e

doub!es produc%i on raved

purchase of blades #

or stec| broom on.

less ex penszive Than

ton VlY‘OI > r*e_gfci - _broom

under body bl aole

Zno\ graAer

efectivoness unceriain

snowplow on dum phruck

doubles p roduction vate -

added wesr on snowplows]

or snowplow w/stee! broom

fess expensive than

eife clive ness of byoom

repfac;‘ng cuT‘H ng ecige

'Z_r\cl 3\(‘5&@)/‘

un r_er‘za?r\

Com pdsc% ion

combine ‘(,U,/Jfrai(;‘c cam\lTe{

sdded compac Yve eort

BPPI\CBB[E cmiui u)/ mou:/\q

w{rva?éc (‘M\LY‘OT - /\Edug |
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Check the best [deas.

(r S‘l.ct the most feasible ideas or combination of ideas for further considerationt\
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( Review the three preceeding ranking results and select the best alternatives \
for development. Summarize each alternatives strong and weak points.

Traflie Crm‘#‘r‘oz
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D1SCUSSION
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Discuss the technical and economic feasiblility, life cyecle costs.
affect of proposal on environment, human factors, etc.
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verified . Grader w/enal Pla‘a[e o blade is Nechnically Sess:ble of

"o roads,ole 05547%::1110715 Jreé Pf‘ﬁﬁem‘}' If qmoler opera\t!"or }tab

40 dodae ObSVLY\UC%IG)’IS suc[t IS C‘e H’\Qd‘/ﬁT‘Q &VLG{ 'c't\le wn MO%

towp[e*felu e):mmcﬂ‘% Qduemem‘f'ipmajrbwnrm ODQ\(d%\m o( WCL

MDuv\J‘eoQ QIOLU A CClKElGYX UJI‘M’\ qV\aOle‘f‘ l: WLECL\V“CEB//U @st.b[e

Life cyele cost ama(gs:s would be very difbcult because | rjuip'f

7
cost cé\duaes resu/rw\a Hrom suqq@<:/go( mo A Gicg Tiens  ave ve ry
c&{\ctculf

es‘élma*\te w:%u'{' ac?'(/td’ expemew\(e‘ T/% =

bgli@;}@d ‘Me inevesse iy DY‘OGIU(‘g(UlVl‘A woul 0( PAOYE ,:/Zd//?

{.,;“%’5»911
am,i fwdmaseclf equ.pme,ﬂt cos‘z

Envivonmenyal olecls of Jhe Dmposcci pmethod are exoea%e&

Yo _be. sllql/t‘Hu_moroveA ccmpdrco‘i w/o uas‘Zma Drat%:ce i \/’AE

.MP%OC} :mma{m’o wl/w{r‘owwla an Da\/emen"f can be uﬁfid T/:S

would e(:m:mdv[e scrm@ duszL It echelcm opcm%‘cm of cprdden

dmot va“Mck moumwlbcx Cu) S bl<€oQJ e Nviron mem"df e%(efj{‘s ;/\ou/o(

bg MLQ SEME g3 'QST ep(_gs%u/ld ‘DV‘EC%\C

?roceoturai Aquea alwq{us muc)[ e <SOE eru{)%«‘m ofr.

4‘»&5'&510“5}\.6& rou Llﬂ(/ Iw\proucd woa‘ucf umlu r‘esuiJr‘lm% “vom

e suqaesﬂ}eoé chdmes would }\opewcu

OUercome any ]
l/\l%ld( re L&c‘zdnce .

-

1

'l‘

wi-30



o wmat'l sdded

" Discuss: 1. How should it be
3. Who should do it? 4.

implemeﬁted? 2. What should be changed?
rcqulromnnt? 6.

How long should it take? 5. Any deadline
What other areas for V.E. were found?
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; Q (towed)
! Pavtmen“’ diteh ]
‘ 3499 \ine y

i ¥
e

w2 -6




e

sTUOY 10 , INVEST |GATION PHASE \
Reqf\@ pe Foreslope :

X Mat'l. Added ESTIMATE OF PRESENT DESIGN COST )

| QUANTITY LABOR MATERIAL )

( : I TEM Ho. [UNIT] PER PER TcooTs‘rL ’

UniTsiMEAs . uniT| TOTAL Jywyyy TOTAL
per &S(Shn ,3road Vm?) — —

pickup (assume 30 mivndp) 30 | mi. .08 2. .40 2,40
med . motor aqrade v 8 hr 8.00 | 6H4.00 64 .00
med. dum 2 WUCL (2 axle\ o he 3;50 56.00 56.00
50@&:'“&"‘0)’5 31 ‘ﬂaqwmr\ 22 hr. |7.80 | 249,60 249 .60
aggregas}e 277 | ton .50 HI5.80
front end loader 8 | hr | = 8.00 64.00
' ' . ’ . 851.50

per <houlder mi; | IH4i. 92

Netes : ACCCM*\?“ﬁ}\MQVd. {*a{‘e = L:,sgsed on jan es%wna%e ag;rceci upon
b(;q ’mam{“enamce Sovolmen blstewidel No ac:oun%fﬁa \recs'rcgb
ave presedtlu alvailable Yol check Hhe  abcuracy o< estimave.
A ssume clean up ISt o weathed @ Hatfoc]
Wage ratel of #]2.80 | 15 lla7e statelwide aug.(vr mai/#, Celd

Pevscmneh tnels 1eave) }\o{‘.o\ags g \Cnnges.

| ModiSied Desian
éump dtrec“(j on {&reslope)

sssume HBroad -mi /day ¥ | )

pickup 30 | mi. 08 | 2.40 le
'meo\,'mpﬁmr qraékew 3 hv .00 64.00 b4 . 00O

med . Aump Yyuek (2 axle) | 6 hr ‘4.8%* b4 -00 b4 -00

3 opera%rs 1 ﬂaqmcs vt 32 | hr. 1780 | 249.60 249.60
4 ___aggreaste 455 don | .50 ) 62325
Sront engt /eaAer 8 | hr r 1 6.004. B oH .00
Yotal per day : ' | 067-2.5

per shoulder mi. 1B .58

* see p. '3 ' Ly

asslume Y‘eﬂic(, mod: Fica tions
o es,ﬂ'achmerl_‘és vaise

_ 4 renltal  vates bL,A £.50_
§ oe he. - sec e
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rswny”m ' : INVESTIGATION PHASE \
Reshape Foreslope:
\_ Mat'l. Added PERFORMANCE CRITERIA )
CV e REQUIRED CRITERIA
Sw"oo‘:}’ﬁ \L\ramsnf:oﬂ be‘%eem Pdv‘emez/'{' eoﬁqe d/md(
‘ udeuecﬁ —Ecves/opc . No dropcﬁ‘g and no r\dae at
deeQO+ eo{qe ° Re)\jwe %ms/ope .>Llr'(dctg ch( decié
oS —/
CJ- 4 DESIRED CRITERIA N\
Same a3 mcgulrecq c_m\%er}a exfep% "‘ifacf;’ weoguceai Uiy
ces% s des:‘reo{. k
PA Ny
S

w=z-8



(" WMAT 1S WOW ACCOMPLISHED? fercrion
‘ VERB . NOUN
‘ @ SIQUS coﬂe5)~ﬂac§mey\ em@(aceci _ control ‘Z”f‘c':"g‘.c{c
(f@‘ mstecial dumped on pavement ploce [sggreqate]
(:) mat'|. blao\eo\ of € _g_uune»ﬂL mwlo $tmcﬁ lo Pe 4 msAa.P@ foreslope |
| seo;ms\ baotg pass ~No_smooth foreslepe. - i 1o
@ Geesh mat'l._on \Cweslope next Yo avemem‘f‘ 15 | compact |gresh mat'l.

CMPae:%eA with av*ao(er w/xee 4’Y‘(Ac1< @Lres

*rOHeV‘ or a8 cambma‘{.o»’\ of \H/xese

@ 'ma'H res.o\ue on pauemer\% s v‘emoueo( ‘@ 2— clean PSUG#W’lQVL’a—
R ¢u0{qeo\ “-o Presefd‘ a &qmgf«wﬂl‘ cius}
' or  mud 9\323"6& Yo tra <Gie
@ tratlic control r-emove.oi restovre Fra e
- - —
v, FUNCTION N\
WHAT MUST BE ACCOMPLISHED? T T
rafic safedy control Frafhic
Seesh mat'| Pldceo\ - elace |aagreqate
smoevh foreslope surfsce reshape | foreslope
‘ comp‘dc% freesh mat]. in e—c_iﬂe ru uwxpac‘z' $resh mat 1.
vestore free dratfic flow restore Frathic

i
4 i
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/ sTupyY 1D

) ANALYSIS PHASE
Restore Foreﬁfope: : |
9 Mat'l. Added NOTES )
~
CA) flllvtk THE FOLLOWING: 1. Are all the specified criteria necessary? \
2. Are 8ll requirements realistic? 3. Does It need all its features?
8. What is accomplished unnecessarily? 85, Can any functlion be
ellminated?
- ues
7*‘? Ues
3. nes A
H. Dumemo\'m pauemem‘j' S UNABCRSSAYT U .«
Ihn =ome 5:‘%115‘3\07’15 ﬂac\mer\ SYe Unnecess drus
I some _al'%l&d (CS?\S C\Edmup TS unrlece = s AR
5. Burhp&mq o1 Pduen’ler\‘f & ] QQ elfmmd *t’cﬁ
¥ =
Ln s=ome Sy WLLAC{% SIS F{acxme/\ di/loq eanuP can
be ehminaved.
C
:>,’ oy
C\/ -

e WA



C

arub? 1o - :
f " shspe Foreslope: | SPECULATION PHASE

. Ma"&L , Addwf? IDEA LIST

)y_)

/LiST ALL IDEAS FOR THE FUNCTION

Trasfic Convrol

TraStic condro| caunot be eliminated .

Nee& Cor ﬁ:eamen could he redu ced bq Aummna dlfec‘ﬂl//u o
%@5/009 ;nsfgdo( O€ dumou\a Cxa) deemen -

N\m/ma raflic CM\LPG can 5’e use,o\ N _serne cases,

J
.EMQ{:&C@MQV\+ $ve+meual of s‘@&wmzdwq 5sqms cousg be \MQFOUEOQ
bU\ use cg 5aqv\ ‘I’Y‘an ers S:m«/dw \!b IOwcb o1 ~/-(,{p€

Place Agjgre%eﬂ'e

Mmimc‘ae neeo\ fou 9 ‘v/m wdoe m‘t w//pauma m:x or Eu pdu:/ﬂ

. T
shoulolers . This uyll &e discuzsed & semmﬁe seclign of Jhe
regord . |
Ebminate %"’P&O S @“55 o7 }3@5 pavin 9 Soreslope & dite N or by usisig
- vy

cu(b 45 quﬁler Act( o

Place aaareqaq{e d\recﬂu VA (,Aqe fuT ibq Uiy 1oy modh i -Q.ecl ﬁ@fﬁ?aoﬁer
( Towa DO‘T) A fvame in dump bco{ modi {;ed :><ut@l«:f‘ Do -Al duw@ bed
5(&8mmnier 2\_‘31‘48‘12 ww\choc,u machme

Res/f\ape Fmslope
M«mm%é’ ne&:‘c\ eq Lilling edqe m% w/b«:\d!h P X mﬂ bc»\ pdumq
' ‘. J J ,
s}\ou cﬁers . This uu,,f be’ d\scusseaf T Separy f@ 5ec%1cn
o Ve rLPo-rzL
E‘WH!/LCL‘{"Q %re.s{DPe evosor Du Dduwtcz {:o"res[oc:c éi d\[’éh oY
bu USing curd $ qmg'em
=,
Cc«m bine us/daav*ecxcmte pfaceme»ﬂL bu U<iilg moA QGO@
P,
SPFQG'Q{EV‘ Suﬂiréﬂ 40 Iou-’d DoT ieulC@-— 5
) /]

Ac‘l‘mtq rqu— be done by movoy: qwdoier or truck mounved
p/ow (smawp/ow umfer bocfu p}DLU u):/lq p/qu) ' |

LY £

Trac “fm” anw | dqu bOX *)‘"!UUV o - *’— S o7 Cit\/ld‘ﬁ




_(us'r -ALL IDEAS FOR THE FUNCTION

Compact Fresh Mat'].

(‘"\ Ceormbine widly MOV g draffic eontrof £ vehicles are
- heavu enoual . _

> = -
Omi“* M\“\b aa%\v{\kj\ w?wH/\ seone sacrifice ir\‘S“}‘db}}i‘(j of -

repPaif .

Co*rﬂane u)]\H/\ Y\esZ/KdD}VLa '937”8530?& ovr LLg//mu‘mg.

) A J T
Use steel roller pneumatic veller, other compaction equip t.

\

Use @d&&(ms ;;‘q 5u}‘¥aue ma\t@ﬁa[.

Clean S?c“t ve MEH%

@mi%' aleamug o msi&ue &maun‘f‘ s 4@0 5ma£fl ‘!O

CFQEG}'Q }'\8?.8 Y‘C{ .

Ac‘hvl\l«j cfeq‘& be Aéné uu\\\H/\ T 8w -b\ﬂs'{'. wa\l—QV b‘as’ﬂl\

broom, vaeuum cleaner weather & drafhic.

it
3

LT —
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((stvor 1o EVALUATION PHASE R
Resha pe T—'-c-fesiope :
Mat'l. Added FEASIBILITY EVALUATION |
C ~N
g > M M
.| Rank esch idea from 0-% 4 Qca' S ;:‘eg'.
A®0°® in any column T & /e s /o8
. ® © e 2 /o s
eliminates that idea. e ro/fe /0 S ESS
. ® S/ el /TS
Work down. (e 3;‘: :35 So"oo:‘? ';o:‘?
L &8/ €L ST/ d e
S N ® /4 ‘o‘oﬁ. YA IR
CONSIDER ALL IDEAS Tfmo/ Sae /Ae'no/ KMo TOTAL
Traffic Control _
Towa sign trailers H H 3 3 14
[haul signs In ?icLup er Clump\LvucL y Yy Yy Y 16 ¢
'bglagee Aqq\reg%jza
cuy gu ¥ or< < )
Soveslope ¢ difeln b 4 o o 8
dum? e pewemer'& ¢ Hadﬂ O‘FF Y L{ L{ L'/ 6 N
mod fed spreader (Lowa DOTY | Y Y 3 3 1z
J1A-Srame in dump bed H H 2. 3 I3
Do-Al or modified sander Y 3 3 | 3 E
Sidewinder Qal‘(qav}e 4 3 3 ya e
O/ : ugmclr‘ow machine 4 4 2- 3 >
reduce need by paving shoulders H H 4 4 A
Ris$haP*§e Fores{o\}pe
“freslBre @ ditek “c Y y o | o g
o Yo Sfc“ici.er 4 7 4 L 7A )
mo&\éﬁe& ;Jpreao{elr (Towa DoT) 4 4 2 2 12
Yre Cw&g;ﬂbod’u' “ w@f;u w - (&) H 0 3 7
tractor drawn drag box (Teww) Y 4 3 3 /
: — - s B “*‘E_,
o _J

(1) exisT, standard procedure

T w216



o oM oM/ &
Rank each idea from 0-3 4 8 .e"- K
4°0° in eny coluamn 4 3' Qe S ;?5'
['S
eliminates that idea. .b. Pagi A;“o/‘\;s'\ *0 5‘: oe"é"oo
. WA g g Y S/~ &
(‘~:lo_rh down . o A $§$ ';‘9"5 \\g"ff & ?\;}’
H ’ < () o ~ @ ~ G
% T O/ TS S8 T/ A
.ecc /4 °‘: v JoL [ ¢° 7
CONSIDER ALL IDEAS Toowg / Uro Ao o/L *To TOTAL
Campac,%o‘cﬂ
- 2o bi‘y\e N/%&F;, CO‘?\HO{ VthClQS L' L/ ' { 10 .
- T -
omit 4 Y 3 4 |15
. | compacting voller Yy H 3 3 14
use puddling where applicable | 4 4 o o 8
emwb‘mem/re:,ﬁ* ape or haul ! 4 4 4 H [6
Clean Pavement
broom Ly H Yy Y 16
air blast : ) A Y 2 Z 12
waver . H o 10
vatuum cleaner . H | | 10
- weather ¢ raffic H H H | A 1 |6
o ’ oo e - —— e — - - e P -
) _\“F
C S U S S
A . . A .J - A A . =
3 S .3 _§ .3 __3 c E
e —  } -
- -] s o SRR I
. N . 4
e — - DS ORI SRR SR i S
. o 1 )



‘: * 8TUDY ID
\

( Select the most feasible ideas or combination of ideas for further considorutlon}

("

Reshape Foreslope :

EVALUATION PHASE

)

SUITABILITY EVALUATION

J

Mat'l- Added

Check the best ldeas.

IDEA

"ADVANTAGES

DISADVANTAGES

Trafic Control

- Stan Trailers

!mger siqN life - easievr loaoqmq

iMisc\cma( rcl\] ng gwlch~ A men

$ U lo aA‘. ng ~Bg‘hier OO 1 za'Zib‘r\

Mg‘benee&ta {-0 (oao{ 4 unéoad

Nno acueo\ e u",g"}“

%1 9A damaqe_— Fmproper mcum‘s

haul signs in Ps‘oku,‘o or dumpbruc k

Dlace Aaareaate

paved foresioper’ 8 “ditel or
___curb 4 aulter

elimimates need Sor sagreqaye

very L\'ccgl/\ Cirst cost

Sanult ar'wlq

ea ‘?"(:?C, s 23 7’0{" unnee&ecﬁ az,“t}\/'

Hume on pavement & blade o%¢

Precjse Placem ent D—({

sp&\a\‘uzecl,r-elasc‘\ve(ﬁ costly

moo{}(rea sPreac;Ler ( Towa DOT)

P&UQYY\QV\%'

eguip+-f+;e5 up ore du mpfg‘ruck

A-Hrame in clum? bed

eq:q} Q“(‘;_o-r\ V\and ’

siqntica wt veduclion ia

w)—n:ck capy ‘:N'fj

Do-Al & medified =ander

: '
somie Aeuef,oiam\@,w\fi" Y“f_:ctcn- :

dum? beal neeo\n‘wt be r&fseo\

Si‘dewino\er %a‘\lgaq'e |

W S'Jaqj on "pﬁuemerd'

equipt. purchase req'd.

windrow machine

SoMEe e«zu'«.P\“' o l’mmi

%‘r’uck muzﬁ: "Un ?ar‘l iq on eresiofe

w/bed raised unless spreaa{er

mod Gied for side delivery

g
=%

g

Reshape Foreslope

A

‘Famiiy(ar;ﬁ - @?u}&?“{’. aue”

mo\lm‘ graole r

suited Yo task

Truck mount snowplow v

not switable Sor o€ road uze -

lower ren\fa{ Wian Srw{er '

) ?eo © blaAe cc'rrfl-ro(

wnder bo&ﬁ P,IOLQ

N

_J

wz-18
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{ 8elect the most feasible ideas or combination of ideas for further conaidoration.}
' Check the best ideas. ’ ' :

iDEA ) : .ADVANTAGES DlSADVANT'AGES
: C Mbd((zeo\ sereadler (T eowa DOT) precise | olacement o€ s%c%él@@c&,rela‘)\ue{g CO{H%
Pavemen‘{'('@mck 5‘{'395 on Pavewd') etl(,\lp'i‘.‘{-;es wp one &umpwck

=7 ‘ ~._-..$,.6;V#E,£\M-.Wi..,mw,-; e
P T b g :uéer eliminates need or reshaping very igh Grst cost

“me‘*imf dvaww‘dfﬁg box aireacl\% &QVQEOPQC{

Lmived ex eaé}%

Ctmfu‘pdc“z}bn ' .
COMbi'ﬂe wr/vh‘a%‘c .cm‘i“rol ao\o\ed compat.‘\t?ue e%r% aPphcaHe m;q w/mou:‘/\q

[frashic ¢m4‘f‘_91_:_m_/_y’\_gaug v
f*}'v*uclé_ﬁ req‘c‘;.

™ omit ___ |simglifies opecsdion | decvesses [ife of -
. | cepsir
CU’"PGG’Emﬂ ~rollev excellent eompaetion added cost
puddling | eliminates rolling in vossibility of erosion o
’ speclaf sg\ha‘zims l_im}vLec:Q upphca\b?(hkj
e | T e [ s
— . o jwan cesult
s = =




Check the best ideas.
I1DEA . ADVANTAGES DISADVANTAGES
A clean Psvement. _
i ’ ) ) :
broem equip't. on hand dust
_air  blast — du;;l’ - ma ___no‘z‘ wor k
on damp mat'l
wa}l.—er e’{;mmg\}ae_ du<T poss}b{e eros: o
vacuum cleaney eliminste dust expensive e?uLP'J' ]
weaYiter <$ frafkic Jow cost .Egssibie yraffic hszard
Y - = —_—— 1~
K'\_r'/
f’—]\ _

('_ Siloct the most feasible idees or combination of ideas for further conaidcratio;T\
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Review the three preceeding ranking results and select the best alternatives \
for development. Summarize each alternatives strong and weak points
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Review the three preceeding ranking results and select the best alternatives
for development. Summarize each alternatives strong and week points.
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Economic Comparison Between Paved and Unpaved Shoulders
Based on Construction and Maintenance Costs

An economic comparison between 2 ft. wide paved and unpaved shoul-
der strips appears in the following table. Various forms of economic
analysis have advantages in particular situations. In this case the
cumulative present worth of the year-by-year construction and mainte-
nance cost differences has been used. This approach illustrates how
the initial higher cost of paved shoulders tends to be offset over a
period of years as the maintenance savings build up. The approach used
here would be less convenient when comparing more than two alternatives.
Derivation of cost estimates is outlined at the end of the discussion.



aggregate
stabilized w/
1 1/2% salt

()

yr constr mtc total

0
1
2
3
4
5
6
7
8

1212

9 1212

10
11
12
13
14
15
16
17

18 1864

19
20
21
22
23
24
257
26
27
28
29
30

Note:

652

64
206
206
206
206
206
206
206
206

64
206
206
206
206
206
206
206
206

64
206
206
206
206
206
206
206
206

64
206
206
206

ann.,
cost
1276
206
206
206
206
206
206
206
206
1276
206
206
206
206
206
206
206
206
1928
206
206
206
206
206
206
206
206
716
206
206
206

Present Worth Comparison
2 ft wide shoulder strips

see
note

-25
-25
-25
-25
-25
-25
-25
-25
-25
-25
-25
-25
-25
-25
-25
-25
-25
=25
-25
-25
-25
-25
-25
-25
-25
-25
-25
=25
-25
-25

asphalt
paved

constr mtc

4029

299

299

2177

118

118

32

142

32

142

32

(B)
total
ann.
cost
4029
-25
-25
-25
-25
-25
306
-25
-25
-25
-25
-25
416
=25
-25
-25
-25
-25
2184
-25
-25
-25
-25
-25
235
-25
-25
-25
-25
-25
125

(A-B)
ann.
cost
diff

-2753

231
231
231
231
231
-100
231
231
1301
231
231
-210
231
231
231
231
231
-256
231
231
231
231
231
-29
231
231
741
231
231
331

pres.
worth

factor

1

6%

.0000
.9434
. 8900
.8396
.7921
L7473
. 7050
.6651
.6274
.5919
.5584
.5268
L4970
.4688
L4423
L4173
.3936
. 3714
.3503
.3305
L3118
.2942
L2775
.2618
.2470
.2330
.2198
.2074
.1956
. 1846
L1741

p w of
ann.
cost
diff

-2753

218
206
194
183
173
-70
154
145
770
129
122
-104
108
102
96
91
86
-90
76
72
68
64
60
-7
54
51
154
45
43
57

cumu- .
lative
pres.
worth
-2753
-2535
-2329
-2135
-1952
-1779
-1849
-1695
-1550
-780
-651
-529
-633
-525
-423
-327
-236
-150
-240
-164
-92
-24
40
100
93
147
198
352
397
440
497

Saving on overall pavemenf maintenance due to shoulder paving.
See Section Derivation of Cost Estimates.
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Discussion

Results of the analysis are influenced strongly by several items.
One of these is the difference in construction cost between paved and
unpaved sections; another is the frequency of required maintenance. Both
these and other factors such as the costs assigned to individual mainten-
ance operations may vary considerably from State to State. As the last
column in the table shows, length of the evaluation period can have a ma-
jor effect on the outcome. Care must be taken to use a realistic evalua-
tion period. Interest rate also affects the results. Raising the interest
rate would delay the breakeven year.

) The sample computation does not include all economic considerations
relating to the question of whether shoulders should be paved. The dif-
ference in Federal-aid availablility for maintenance as opposed to con-
struction may exert an influence relatively independent of other factors.
For example, highway administrators in a large, sparsely populated State
might find the local income too low to support an extensive maintenance
effort. In such a case, it might be decided local resources could best

be used to construct a paved shoulder highway system with the help of Fed-
eral matching funds. The lower maintenance costs associated with this type
of construction would present less of ‘a strain on the limited annual operat-
ing funds available from local sources. Officials in a more densely pop-
ulated State, on the other hand, would have much greater local revenue,
permitting a larger expenditure for maintenance. They might prefer to use
Federal matching funds to build more miles of roads with unpaved shoulders,
accepting the higher maintenance cost because their greater population den-
sity would provide the necessary annual revenue to support a more extensive
maintenance program. In view of these considerations, the Federal-aid
influence is potentially a strong factor in decisions involving construction
vs. maintenance spending, but is not easily incorporated into the present
worth type of analysis. It has been omitted from the analysis, but its
potential influence should not be overlooked.

The effect of differences in accident rates on roads with paved vs.
unpaved shoulders has also been omitted from the analysis. It is frequent-
ly assumed that pavement widening invariably leads to accident reduction,
thus favoring paved shoulders. An Oregon study (reference 4) indicated
this may not be true. Using accident statistics on straight, level sec-
tions of highway, the researchers found no significant relationship between
paved shoulder width and accident frequency in most ADT ranges. In two
ADT ranges, accident rates were found to increase as paved shoulder width
increased. This study did not involve comparison between paved and unpaved
shoulders. Only various widths of paved shoulder were considered. A more
recent study (reference 5) in North Carolina concluded roads with paved
shoulders generally have lower accident rates than roads with unpaved shoul-
ders. These examples illustrate the inconsistent results which have been
obtained in studies of the topic. Because of the lack of consistent, re-
liable data, economic analysis of paved vs. unpaved shoulders was omitted
from a recent comprehensive discussion of the economic effects of safety
imrpovements (reference 3). If reliable local data is available, including
it in a cost analysis with construction and maintenance effects would im-
prove the balance of the analysis.
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The reduced shoulder maintenance expected when shoulders are paved
would result in fewer traffic delays caused by poor edge condition or
caused by the maintenance operation itself. The economic effect could
be estimated based on traffic density, maintenance frequency, vehicle
operating costs, and approximate travel delay associated with maintenance
activities or poor edge condition. No attempt has been made to assess
the effect in this study, but it should be included in any complete
analysis.

If it is accepted that paved shoulders reduce shoulder maintenance
and thus provide a user benefit in terms of fewer traffic delays, this
factor would always favor paved shoulders. 1In addition, if it is assumed
that paved shoulders either have no significant effect on accident rate
or tend to reduce accidents, then the combined effect of these two user-
related items is to favor paved shoulders. Therefore in cases where the
simplified analysis (user benefits omitted) favors paved shoulders the
omission of these two factors is not significant. This is the case in
the example. If the width in the example were changed to 3 feet, mainte-
nance savings would not pay for the paved shoulders. Other factors would
then have to be evaluated in order to decide whether paving would be
justified. : ‘

Derivation of Cost Estimates for Economic Comparison

Average 1975 Idaho Division of Highways Contract Bid Prices (In Place)
3/4" aggregate base, §$3/ton; assume 140 pcf
Plant mix, $7.50/ton; assume 140 pcf (asphalt bid separately)
Prime § seal asphalt, $92/ton; assume 0.30 gal/yd2
Paving asphalt, approx. $85/ton; assume 6% asphalt in plant mix
Cover coat material, Type I, $9.40/ton; assume 30 1b/yd?

Salt Cost, 1975 Idaho Division of Highways Maintenance Report
Salt, $14/ton statewide average; assume 1.5 1lb. salt per 100 1b
aggregate for stabilization of gravel shoulders. Assume $1.00
per ton of aggregate salt mixing cost.

Maintenance Costs from VE Workbook Estimates
Pull shoulder, $32/shoulder-mile
Additional material, $142/shoulder-mile

Material to Fill Edge Rut
Price varies from zero for crusher rejects to same price as base
aggregate. Assume averate cost $1.50/ton. Assume cross-section is
3" x 12" right triangle. 1/4 x 1 x 1/2 x 5280 = 660 ft3/shoulder-
mile. 660 x 140/2000 = 46.2 tons/shoulder-mile. 46.2 x $1.50 =
$69/shoulder-mile.

Geometrics

Assume 2 ft. wide paved shoulder strip vs. 2 ft. wide salt-stabilized
shoulder, both 0.3 ft. deep with 4:1 sideslopes.
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Malntenance Frequency
Iowa DOT participants in this study have said shoulder pulling
required 1-3 times/yr or average of twice on salt- stabilized
aggregate shoulders. ~Material added. about once per year.
$32 + $32 + §142 = $206/year
In reconstruction years, assume pulling required twice:
$32 + $32 = $64/year

Idaho Division of Highway VE team members have said pulling and
adding material required very seldom at edge of paved shoulder.
Six year intervals are estimated here.

Chip seal estimated at 6 year intervals on paved shoulders, with
0.3 ft. overlay at 18 years.

Reconstruction of gravel shoulder assumed at 9 year intervals,
with 0.3 ft. buildup at 18 year to match pavement overlay.

Construction énd Seal Coat Cost, Paved Shoulder Strip

2'
h____.l.Z' et 1.2'

rnoverlay T —
N

0.3'
3 | at.18 years -~

0.3 initial ‘ 0
construction v

Initial Construction of Paved Shoulders
Plant mix
140(0.3 x 2.6 x 5280)/2000 = 288 tons plant mix/shoulder-mile
$7.50 x 288 = $2160/shoulder-mile
% asphalt
288 - (288/1.06) = 16 tons paving asphalt
16 x $85 = $1360/shoulder-mile

S

Prime and Seal Asphalt
0.3 x 3.2 x 5280/9 + 563 gallon/shoulder mile prime
0.3 x 2 x 5280/9 + 352 gallon seal

915 gallon total/shoulder-mile-
3.7 tons; 3.7 x $§92 = $340/shoulder-mile

]

915/250

Cover‘Coaf Material
30 x 2 x 5280/(9 x 2000) = 18 tons/shoulder-mile
18 x $9.40 = $169/shoulder mile

Total 2160 + 340 + 169 = $4029/shoulder-mile

Seal Coats @ 6 year, 12 year
$169 + $92 x 352/250 = $169 + $130 $299/shoulder—mlle
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Overlay @ 18 year :
Plant mix 140(0.3 x 1.4 x 5280)/2000 = 155 tons/shoulder-mile
$7.50 x 155 = $1162/shoulder-mile

% asphalt ' :
155 - (155/1.06) = 9 tons paving asphalt
9 x $85 = §765

rime and Seal Asphalt

3 x 2 x 5280/9 = 352 gallon/shoulder-mile prime

3 x 0.8 x 5280/0 = 141 gallon/shoulder-mile seal
‘ 4 493 gallon/shoulder-mile total

2.0 tons; 20 x 92 = $184/shoulder-mile

P
0
0

493/250

Cover Coat Material

30 x 5280/(9 x 2000) = 7 tons/shoulder-mile; 7 x $9.4 = $66/shoulder-
mile '

Total 1162 + 7654 + 184 + 66 = $2177/shoulder-mile

Seal Coats @ 24 year, 30 year _
$66 + $92 x 141/250 = $66 + $52 = $118/shoulder-mile

Initial Cost, Salt Stabilized Gravel Shoulder Strip
Gravel
Same dimensions as previous diagram
140(0.3 x 2.6 x 5280) /2000 = 288 tons stabilized gravel/shoulder-
mile '
$4.00 x 288

$1152/shoulder-mile

. Salt 1.3%
288 - ,2§§
1.015

Total 1152 + 60 = $1212/shoulder-mile

#_4.3 tons; 4.3 x 14 = $60/shoulder-mile

Reconstruction costs are assumed identical to initial costs.
0.3' buildup €@ 18 year to match mainline overlay

140(0.3 x 1.4 x 5280)/2000 = 155 tons aggregate

155 x $4 = $620/shoulder-mile

Salt 155 - 11%%3 = 2.3 tons; 2.3 x 14 = $32/shoulder-mile
Total 620 + 32 = $652/shoulder-mile

Total Cost @ 18 year Includes Rebuilding Original Shoulder and Adding
0.3 ft. thickness: 1212 + 652 = $1864

Saving on Pavement Maintenance Due to Shoulder Paving
A comparison of pavement maintenance cost vs. pavement width was made
under ITD Research Project 80. Data reported under Nevada's Mainte-
nance Management System were used. For the first 2 yearsand 4 months
during which the system operated, average annual pavement maintenance
costs were very close to $50 per mile less on 24 ft. wide pavement.
than on 20 ft. wide pavement. The $25 per shoulder-mile negative
maintenance charge used in the analysis reflects this saving.
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